運動後24時間におけるラット骨格筋・肝臓グリコーゲン量と血漿インスリン濃度との関係 by 角田 聡




The relationship between glycogen storage in rat  
skeletal muscle and liver and plasma insulin 
concentration during 24 hours of recovery after exercise
Author(s) 角田　聡 (Satoshi Sumida)
Citation
大阪学院大学　人文自然論叢（THE BULLETIN OF THE 
CULTURAL AND NATURAL SCIENCES IN OSAKA 
GAKUIN UNIVERSITY)，66：1-13
Issue Date 2013.03.30











The relationship between glycogen storage in rat skeletal 
muscle and liver and plasma insulin concentration during 
24 hours of recovery after exercise
 SatoshiSumida
Abstract
  Insulin is a crucial hormone for glucose uptake and glycogen synthesis in skeletal muscle and 
liver.　The purpose of this study was to determine whether plasma insulin concentration would 
relate to skeletal muscle and liver glycogen storage at rest and during recovery after exercise. 
Fischer344 male rat, aged 6 week, were randomly divided into 3 groups: rest after 12 h of 
fasting （n=6）, immediately after exercise （n=6） and 24 h of recovery with feeding after 
exercise （n=5）.　After 12 h of fasting, a single bout of swimming exercise was performed at 
36℃ for 1 h.　Plasma insulin declined signiﬁcantly immediately after exercise, but after 24 h 
of recovery, increased signiﬁcantly above immediately after exercise.　Gastrocnemius muscle 
glycogen storage was signiﬁcantly decreased immediately after exercise, but after 24 h of 
recovery, was signiﬁcantly greater than immediately after exercise.　Soleus muscle glycogen 
storage did not differ signiﬁcantly between rest and recovery.　Liver glycogen storage was 
signiﬁcantly increased in 24 h of recovery from rest and immediately after exercise.　Plasma 
insulin had a signiﬁcant positive correlation with gastrocnemius muscle glycogen, liver 
glycogen and blood glucose at rest, immediately after exercise and 24 h of recovery.　These 
data indicate that glycogen storage in rat skeletal muscle and liver was affected by circulating 
plasma insulin concentration at rest and during recovery after exercise.  



























































































倍量の氷冷0.6 N 過塩素酸を加えてホモジネートした。ホモジネートから１ml を遠沈試験
管に移し、3,000 rpm ×10 min で遠心分離して、上清0.5 ml に KHCO3を加えて中和した
後、再び遠心分離した上清を組織グルコースの測定に供した。さらに、グリコーゲンの加
水分解によるグルコース濃度の測定を行った。ホモジネート0.2 ml をスクリューキャップ
試験管にとり、１M の KHCO3 0.1 ml を加えた。次に amyloglucosidase（≧10 kU/L, 
Sigma）溶液2.0 ml を加え、穏やかに混和後、40℃で２時間振とうインキュベ－ションし
た。流水冷却後、氷冷0.6 N 過塩素酸 1.0 ml を加え、3,000 rpm ×10 min の遠心分離後、








　数値はすべて平均±標準誤差で表した。統計処理は GraphPad Prism5（GraphPad 
Software,　Inc.） を用いて、One-way ANOVA による分散分析と Tukey （Tukey-Kramer） 



























体重（g）  149.6 ± 1.6  142.9 ± 0.8**  140.2 ± 1.4**
摂食量（g/ 日）   15.5 ± 0.2  15.1 ± 0.2   14.4 ± 0.1**†
摂食量 /体重（g/ 日 /g）  0.1 ± 0.0  0.1 ± 0.0  0.1 ± 0.0
平均±標準誤差，　**P<0.01 vs 安静，†P<0.05vs運動直後
安静時（n=6） 運動直後（n=6） 運動後24時間（n=5）
血漿インスリン（ng/ml） 4.04 ± 0.38 1.71 ± 0.44* 4.55 ± 0.82††
血中グルコース（mg/dl） 121.6 ± 3.6 116.0 ± 3.4 151.7 ± 5.0**††
血中乳酸（mmol/l） 1.48 ± 0.13 2.16 ± 0.37 3.01 ± 0.45*
血漿グリセロール（mg/l） 21.7 ± 2.4 36.0 ± 5.0* 28.9 ± 2.9




























腓腹筋（mg/gwettissue） 6.47 ± 0.18 4.33 ± 0.54** 7.94 ± 0.36††
ヒラメ筋（mg/gwettissue） 3.73 ± 0.58 2.78 ± 0.23 3.59 ± 0.84　
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